From inflammatory reactions to neurotransmitter changes: Implications for understanding the neurobehavioral changes in mice chronically infected with Toxoplasma gondii.
Toxoplasma gondii is a protozoan parasite that can cause a latent infection in the central nervous system, leading to neurobehavioral abnormalities in the host. However, the mechanism underlying these changes remains relatively unexplored. In this study, we detected behavioral changes, pathological injury, secretion of neurotransmitters and related signal pathway in mice infected by T. gondii using behavioral test, histopathology, immunofluorescence staining, western blotting, HPLC and real time PCR. Mice showed neurobehavioral disturbances two months after infection with T. gondii. Histopathology revealed the activation of astrocytes and microglia, apoptosis of neurons and decreases in synapses in the brain of infected mice. Excessive secretion of cytokines and chemokines was detected in the brains of mice infected by T. gondii compared to uninfected mice. Furthermore, T. gondii infection led to abnormalities in neurotransmitters and the activation of NF-κB and dopamine (DA) signaling pathways in the infected mice. In conclusion, excessive activation of the inflammation in the brain could induce neuronal apoptosis in mice chronically infected with T. gondii. Dysregulation of the dopaminergic neurotransmitter could provide an explanation of neurobehavioral disorders in infected hosts.